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FOREWORD

This Indian Standard which is identical to IEC Pub 858 ( 1986 ) `Determination of the image distortion of electro-optical X-ray image intensifiers ( First edition ), issued by the International Electrotechnical Commission ( IEC ) was adopted by the Bureau of Indian Standards on the recommendations of the Electromedlcal Equipment Sectional Committee ( MHD 19) and approval of the Medical Equipment and Hospital Planning Division Council. The text of IEC standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in the Indian Standards. Attention is particularly drawn to the following: Wherever standard, the words `International Standard' or `IEC Publication' they should be read as Indian Standard. appear referring to this

In this adopted standard, reference appears to certain International Standards for which Indian Standard also exist. The correspondir;g Indian Staniards which are to be substituted in their place are listed below along with their degree of equivalence for the editions indicated:
Inlernational Standard Indian Standard Degree of Equivalence

IEC Pub 520 ( 1975 ) IEC Pub 572 ( 1977 ) IEC Pub 573 ( 1977 ) IEC Pub 788 ( 1984 )

TS 13728 : 1993 Entrance field sizes of electro-optical' X-ray image intensifiers IS 13729 : 1993 Determination of the luminance distribution of electro-optical X-ray image intensifiers IS 13813 : 1993 Measurement of the conversion factor of electro-optical X-ray image intensifiers IS 13807 : 1993 Medical radiology-terminology Standard has been retained

Identical do do do while adopting it

Only the English language text in the International in this Indian Standard.

For the purpose of deciding whether a particular requirement of this standard is complied with, expressing th'e result of a test or analysis, shall be the final value, observed or calculated, rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised j'. The number of significant places retained in the rounded off value should be the same`as that bf the specified value in this standard.
standard,

Note - Reference

to IEC 858/1986 in 9.1 and 9.2 of the adoptedstandard that is, IS 13814 : 1993.

should be read as reference

to this

Indian Standard

IS 13814 : 1993 EC hb 858 : 1986 .

DETERMINATION OF THE IMAGE DISTORTION OF ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIERS
1. Scope This standard applies to ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIERS as components for X-ray imaging systems in medical diagnosis. This standard also covers electro-optical X-RAY IMAGE INTENSIFIER TUBES but excludes its application to all such devices when these are installed in an X-ray imaging system.
Note. Checking the performance of the devices after installation in an X-ray imaging system at the user's site will be made according to quality assurance methods (at present under consideration).

2.

Object This standard specifies a laboratory method of determining and reportifig the IMAGE DISTORTION as a functional performance characteristic which is determined at the OUTPUT SCREEN by measuring the image of a TEST DEVICE placed in front of the ENTRANCE PLANE.

3. 3.1

Termimlogy Degree of requirements
Inthisstandardtheauxiliary verb:
- "shall" implies that compliance with a requirement is mandatory is strongly is permitted for compliance recommended with the standard; but is not mandatory in a particular for

- `should"
- "may"

implies that compliance with a requirement compliance with the standard; implies that compliance with a requirement for compliance with the standard.

to be accomplished

manner,

3.2 3.2.1

Definitions Image distortion

\

As a characteristic of an X-RAY IMAGE INTENSIFIER, variation image of a radially orientated TEST DEVICE.
IMAGE DISTORTION

of magnification

of the and as a

function

is expressed with respect to a reference magnification position (DIFFERENTIAL IMAGE DISTORTION) or size IMAGE DISTORTION) ofthe TESTDEVICE. of either Differential image distortion Letter symbol: vd
IMAGE DISTORTION

(INTEGRAL

3.2.2

plane immediately

for a TEST DEVICE of constant length placed in any position in a in front of the ENTRANCE PLANE of an X-RAY IMAGE INTENSIFIER.
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DIFFERENTIAL IMAGE DISTORTION DEVICE

is expressed as a function of distance of the

TEST

from the axis of symmetry.

3.2.3

Integral image distortion Letter symbol: fi
IMAGE DISTORTION for TEST DEVICES of various the axis of symmetry in a plane X-RAY IMAGE INTENSIFIER. DEVICES. immediately lengths placed symmetrically about in front of the ENTRANCE PLANE of an as a function of the length of the TEST

INTEGRAL IMAGE DISTORTION is expressed

3.2.4

Central magnijkation Letter symbol: a, Ratio of the length of the image in the
the length of the TEST DEVICE placed X-RAY IMAGE INTENSIFIER. OPTICAL OUTPUT PLANE of a TEST DEVICE to about the axis of symmetry of an symmetrically

3.2.5

Local magnification Letter symbol: q Ratio of the length of the image in
the OPTICAL CUTPUT PLANE of a TEST DEVICE to the about a given point and orientated radially L LOCAL MAGNIFICATION is expressed as a function of the distance of the given point from the axis of symmetry. length of the TEST DEVICE placed symmetrically

to the axis of symmetry of an X-RAY IMAGE INTENSIFIER.

3.2.6

Integral magnification
Letter symbol: ai Ratio of the length of the image in the OPTICAL OUTPUT PLANE of a TEST DEVICE of different lengths to the length of the TEST DEVICE placed symmetrically Symmetry Of an X-RAY IMAGE INTENSIFIER. INTEGRAL MAGNIFICATION is expressed as a function of the length of the TEST DEVICE. about the axis of

3.3

Other definitions In this standard,

other terms printed in small capital letters are

used as defined in:

I EC Publication 788 (1984): Medical Radiology - Terminology and Clause A2; see Clause Al, Inde\x of terms.

4.

Other IEC standards

Related IEC standards eon X-RAY
I EC publication 520 (1975): I EC publication 572 (1977): fiers.

IMAGE INTENSIFIERS are: X-ray Image Intensiof Electro-

Entrance Field Sizes of Electra-optical Determination of the Luminance

Distribution

optical X-ray Image Intensifiers.

IEC Publication 573 (1977): Measurement of the Conversion X-ray Image Intensifiers.

Factor of Electra-optical
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Operating conditions The operating conditions of the ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER shall be adjusted according to the instructions given in the ACCOMPANYING DOCUMENTS. Beam of radiation Alignment of the X-RAY TUBE The X-RAY TUBE and the ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER shall be positioned relative to each other so that the FOCAL SPOT of the X-RAY TUBE lies on the specified axis of symmetry of the ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER to within 5 mm or within 3% of the NOMINAL ENTRANCE FIELD SIZE,whichever is greater. Focal distance Thedistancebetweenthe be: 1000f lOmm,
ENTRANCE FIELD SIZE, + FOCALSPOT

5.2 5.2.1

5.2.2

ofthe X-RAYTUBE

and the ENTRANCE

PLANE

shall

or - the smallest distance specified for the NOMINAL whichever is greater. 5.3
TEST DEVICES

5.3.1

Position of TEST DEVICES The TEST DEVICE shall be placed in a plane as close as possible to, but not more than 10 mm in front of, and parallel to, the ENTRANCE PLANE. for CENTRAL MAGNIFICATION and LOCAL MAGNIFICATION The length of the TEST DEVICE for determining CENTRAL MAGNIFICATION and LOCAL MAGNIFICATION shall notbegreaterthan 5%ofthe NOMINAL ENTRANCE FIELD SIZE.
TESTDEVICE

5.3.2

For the determination of CENTRAL MAGNIFICATION, the TEST DEVICE shall be placed symmetrically to the specified axis of symmetry of the ELECTRO-OPTICAL X-RAY IMAGE
INTENSIFIER.

For the determination of LOCAi MAGNIFICATION, the TEST DEVICE shall be orientated radially with respect to the specified axis of symmetry of the ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER and placed symmetrically to the point under consideration. The departure from symmetry with respect to the REFERENCE AXIS of the X-RAY TUBE shall not exceed 2%ofthe NOMINAL ENTRANCE FIELD SIZE.

ASSEMBLY

5.3.3

for INTEGRAL MAGNIFICATION For the determination of INTEGRAL MAGNIFICATION, the TEST DEVICES shall have a series of lengths from 5% to 90% of the NOMINAL ENTRANCE FIELD SIZE, stepped in identical intervals of not more than 5% of the NOMINAL ENTRANCE FIELD SIZE.
TESTDEVICE The TEST DEVICES

shall be placed symmetrically to the specified axis of symmetry.

ASSEMBLY

The departure from symmetry with- respect to the REFERENCE AXIS of the X-RAY TUBE shallnotexceed 2% ofthe NOMINAL ENTRANCE FIELD SIZE.

3
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5.4
RADIATION QUALITY

.

of the ATTENUATION EQUIVALENT of the TEST DEVICE and the RADIATION QUALITY used for the determination of the values of magnification shall be such that the image of the TEST DEVICE has a high contrast. The radiation intensity shall be suft'i-

The combination

cient to obtain an image at a low noise level. 5.5 Measurement The image of the shall be measured in the OPTICAL OUTPUT PLANE.

TEST DEVICE

For ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIERS with more than one demagnification ratio, the measurements shall be made for each NOMINAL ENTRANCE FIELD SIZE. The measurement of the length of the image of the TEST DEVICE shall be made using optical methods, preferably by means of a graticule in combination with a micrometric gauge. The overall uncertainty of the determination than 2%. 6. 6.1
Determination of the IMAGE DISTORTION
Determination of

of the values of magnification shall be less

the DIFFERENTIAL

IMAGE DISTORTION

The DIFFERENTIAL IMAGE DISTORTION shall be determined as the negative value of the difference between unity and the quotient of the LOCAL and CENTRAL MAGNIFICATIONS L expressed in per cent: Q=-(l6.2
Determination of INTEGRAL 1MAG.k DISTORTION

$)lOO

The I-NTEGRAL IMAGE DISTORTION shall be determined as the negative value of the difference between unityandthe quotient of the INTEGRAL and CENTRAL MAGNIFICATIONS expressed in per cent: vi=(l2Y)lOO

7.

Presentationof IMAGE DISTORTION
IMAGE DISTORTION

shall be presented either in the form of curves or tables of numerical

values. For compliance with this standard, DIFFERENTIAL IMAGE DISTORTION shall be expressed as a function of distance from the axis of symmetry along a diameter extending over at least 90% of the greatest ENTRANCE FIELD SIZE for one or more diameters through the ENTRANCE
PLANE.

If, in addition, INTEGRAL IMAGE QISTORTION is presented it shall be expressed as a function of length of the TEST DEVICE for one or more diameters through the ENTRANCE
PLANE.

If IMAGE DISTORTION is given for one diameter shallbegiven forthediametercontainingthegreatest
8. Typerelated IMAGE DISTORTION

through the ENTRANCE
IMAGE DISTORTION.

PLANE only, it

If type related information on the IMAGE DISTORTION is given for an ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER~~~~~~~~~ ofthisimagedistortionmeasuredshall notexceedthe values specifiedinthe~~~o~~~~~~~~ DOCUMENTS.

4
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9. 9.1

Statement

of compliance

ELECTRO-O~PTICAL X-RAYIMAGE INTENSIFIER
with this standard of the IMAGE DISTORTION of ELECTRO-OPTICAL X-RAY is to be stated, it shall be indicated together with the specified distance from the FOCAL SPOT to the ENTRANCE PLANE, as follows: If compliance
IMAGE INTENSIFIERS

Differential

image distortion

I EC 85811986

together with, if appropriate: for a distance from the focal spot of ... mm and, optionally: Integral image distortion 9.2 I EC 85811986

X-RAY IMAGE INTENSIFIER TUBE
If compliance with this standard of the IMAGE DISTORTION of an X-RAY IMAGE SIFIER TUBE is to be stated, it shall be indicated as follows: Differential image distortion of the X-ray imageintensitier together with, if appropriate: for a distance from the focal spot of ... mm and, optionally: Integral image distortion of the X-ray image intensifier tube I EC 858/ 1986 tube IEC 858/1986
INTEN-

5
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APPENDIX

A -

TERMINOLOGY

Accompanying documents ............ Attenuation equivalent ............... ................ Central magnification .......... Differential image distortion Effective focal spot. .................. Electra-optical X-ray image intensifier. Entrance field size ................... Entrance plane ...................... Focalspot .......................... Image distortion ..................... Integral image distortion. ............. Integral magnification. ............... .. .-. .......... Local magnification. Nominal entrance field size ........... Optical output plane ................. Output screen .................... Radiation quality ..................... Reference axis. ...................... Test device. ......................... X-ray image intensifier tube ........... X-ray image intensifier ............... X-ray tube assembly. ................. X-ray tube .......................... (Fordefinitions,see Sub-clause 3.3) A2. Definition Optical output plane (I EC Publication

.

rm-82-01 . rm-13-37 3.2.4 3.2.2 rm-20- 13 rm-32-40 rm-32-43 rm-32-42 rm-20-13s 3.2.1 3.2.3 3.2.6 3.2,s rm-32-44 A2 rm-32-48 rm-13-28 rm-37-03 rm-7 l-04 rm-32-41 rm-32-39 rm-22-0 1 rm-22-03

1 ..

*

.-. .

572, Sub-clause 2.2.2)

The plane apparently containing the OUTPUT IMAGE of an ELECTRO-OPTICAL X-RAY IMAGE INTENSIFIER,taking into account the shortening of the optical distance through the total intervening glass covers.

ReprographyUnit, BIS, New Delhi, India
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